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INTRODUCTION 
Wild pomegranate (Punica granatum L.) belonging to 
Punicaceae family is an important wild fruit crop which 
resembles the cultivated pomegranate for its various 
morphological characteristics. The wild genotypes have 
high titratable acid content with low sugar which results 
in a lower sugar: acid ratio and all wild pomegranates 
are classified with a sour taste (Sakar, 2016). It is na-
tive from Iran to the Himalayas in northern India and 
mainly distributed in central Asia from Iran, Turkmeni-
stan to subtropical tracts of northern India at an altitude 
of 1000 to 1500 m above mean sea level (Holland et 
al., 2009; Jaiswal et al., 2010; Rawat et al., 2012). 
Pomegranate fruit along with its wild forms is an im-
portant source of antioxidant compounds like phenols, 
Abstract 
Wild pomegranate (Punica granatum L.) fruit arils with high acid content are processed into dried arils (anardana) which is used 
as an ingredient in various medicinal formulations and culinary preparations. The various phenols and flavonoids are responsi-
ble for the antioxidant activity of anardana which signifies its functional benefits. The advanced packaging techniques like vacu-
um packaging, can retain higher antioxidant activity characteristics during storage. So, the present studies were carried out to 
compare the effect of packaging on total phenols, flavonoids, DPPH (2, 2-diphenyl-1-picrylhydrazyl) antioxidant activity, metal 
chelating activity, FRAP (ferric reducing antioxidant power) and reducing power of anardana prepared in mechanical cabinet 
drier. Anardana was packed in different packaging materials and stored under ambient and refrigerated temperature conditions. 
The overall effect of storage during 12 months revealed that there was a significant (p< 0.05) decrease in total phenols (180.95 
to 161.76 mg GAE/100 g), flavonoids (40.60 to 32.66 mg QuE/100 g), DPPH antioxidant activity (61.23 to 56.13%), metal che-
lating activity (22.25 to 19.37%), FRAP (34.60 to 31.73 μM Fe2+/100 g) and reducing power (0.610 to 0.521) which was ob-
served less in anardana packed in ALPV (aluminium laminated pouches with vacuum) followed by ALP (aluminium laminated 
pouches) and gunny bags. Due to slower rates of degradation of various antioxidant compounds, the changes after 12 months 
of storage were lower under refrigerated conditions. The total phenols, flavonoids and DPPH antioxidant activity were reduced  
from 180.95 to 167.24 and 156.28 mg GAE/100 g, 40.60 to 34.95 and 30.37 mg QuE/100 g and 61.23 to 57.99 and 54.27 % in 
refrigerated and ambient temperature conditions, respectively.  
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flavonoids and hydrolyzable tannins (punicalagin, gallic 
and ellagic acid) and these compounds strengthen the 
immune function and lower down the risk of infection, 
cardiovascular diseases and cancer (Aloqbi et al., 
2016; Sakar, 2016; Thakur et al., 2018; Thakur et al. 
2019, Hamid et al., 2020a, Hamid et al., 2020b). Phe-
nolic compounds have free radical scavenging abilities, 
anti-mutagenic and anti-carcinogenic activities and can 
reduce the risk of cardiovascular and carcinogenic dis-
eases (Nakamura et al., 2003). Flavonoids are the most 
abundant plant polyphenols occurring in fruits with 
strong antioxidant activity and disease-preventing prop-
erties against cancer and cardiovascular diseases 
(Wang and Ho, 2009; Cecere et al., 2016). The various 
flavonoids like anthocyanins, ellagic acid derivatives 
and hydrolysable tannins (punicalagin, gallic and ellagic 
acid) are responsible for the antioxidant activity of pom-
egranate fruit and a very high antioxidant activity in the 
wild and cultivated pomegranate fruit extracts (peel, 
juice and seeds) have been observed by various re-
searchers (Gill et al., 2000; Aviram et al., 2000; Singh 
et al., 2002; Thakur et al., 2018; Hamid et al., 2020a). 
Wild pomegranate fruit is highly acidic in nature which 
is not fit for fresh consumption and its arils are dried to 
yield a value-added processed product known as anar-
dana (Thakur et al., 2020a). The dried arils are used as 
an acidulant in culinary purposes in place of tamarind 
and dried green mango and every year it is collected 
from the production areas which are sold in the popular 
markets of the country and abroad (Bakshi et al., 2013; 
Dhumal et al., 2014; Thakur et al., 2017). The dried 
arils, rich in antioxidants compounds are used in the 
preparation of digestive candies and in formulations of 
various Ayurvedic and Unnani medicines which are 
helpful in curing a number of ailments (Dhumal et al., 
2014; Hota et al., 2017, Hamid et al., 2020c; Thakur et 
al., 2020b). No work has been carried out on effect of 
packaging and storage on antioxidant properties of 
dried wild pomegranate arils. Packaging plays an im-
portant role in retaining the nutritional, sensory and mi-
crobiological quality along with enhanced shelf life of 
any processed product during handling, transportation 
and storage (Sharma and Thakur, 2019). The advanced 
packaging techniques like vacuum packaging over tra-
ditional packaging (gunny bags) can retain higher phe-
nols, flavonoids and antioxidant activity characteristics 
during storage. So the present studies were carried out 
to compare the effect of storage and packaging materi-
als on total phenols, flavonoids and antioxidant activity 
of dried wild pomegranate arils prepared in mechanical 
cabinet drier. 
MATERIALS AND METHODS 
Procurement of raw material and preparation of 
dried arils: The wild pomegranate (Punica granatum 
L.) fruits (Fig. 1) were procured from Karsog area of 
Mandi district of Himachal Pradesh, India (1265 m 
above mean sea level). The extracted arils were used 
for the preparation of dried arils as per the method sug-
gested by Thakur et al. (2010). The pre-treated arils 
were spread on the perforated steel trays and dried at a 
constant temperature at 60 ± 2 °C inside a mechanical 
cabinet drier. 
Packaging and storage 
The dried arils were packed in different packaging ma-
terials (Fig. 2) like gunny bags, aluminium laminated 
pouches (ALP) and aluminium laminated pouches with 
a vacuum (ALPV). All the packages were stored under 
ambient temperature (9.8-24 °C) and refrigerated tem-
perature (4-7 °C) for a period of 12 months and the 
overall effect of the storage period, storage conditions 
and packaging was analyzed for changes in total phe-
nols, flavonoids and antioxidant activity. 
Total phenols 
Total phenols content of dried arils was determined by 
Folin-Ciocalteu procedure given by Singleton and Rossi 
(1965) in which absorbance was measured at 765 nm 
in a spectrophotometer against a water blank. The con-
centration was determined as per the standard proce-
dure from the standard curve. A standard calibration 
curve of gallic acid using its different concentrations 
was prepared. Absorbance was then plotted against 
concentration and concentration of total phenols in the 
sample was calculated and expressed as mg/100 g of 
sample. 
Total flavonoids 
Total flavonoids content of the samples was estimated 
according to the method of Ilahy et al. (2011). 0.1 ml of 
methanolic extract (1 ml/g sample in 10 ml methanol for 
12 h) was mixed with 1 ml of 80% ethanol. 0.5 ml of 
aliquote was added to a test tube containing 0.1 ml of 
10 per cent aluminium nitrate, 0.1 ml of 1 M potassi-
um acetate and 4.3 ml of 80 per cent ethanol. The 
mixture was kept as such for 40 minutes at room tem-
perature and absorbance at 415 nm was measured. 
Flavonoid content was calculated from standard curve 
using quercetin as standard and expressed as mg 
QuE/100 g. 
Antioxidant activity 
DPPH (2, 2-Diphenyl-1-picrylhydrazyl) radical scaveng-
ing activity (%) was measured according to the method 
of Brand-Williams et al. (1995). Determination of % 
metal chelating activity was carried out by the method 
of Dinis et al. (1994). Ferric reducing antioxidant power 
(FRAP) of the dried arils in terms of μM Fe2+/100 g was 
estimated as per the method of Benzie and Strain 
(1996). Reducing power in terms of absorbance of the 
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sample extract at 700 nm was determined as per the 
method of Oktay et al. (2003). 
Statistical analysis 
The data on various quality characteristics were repli-
cated three times and analyzed by CRD (factorial). The 
significance (p< 0.05) or otherwise of data obtained 
from various experiments was judged with the help of F
-Table using OPSTAT software. 
 
RESULTS AND DISCUSSION 
Total phenols 
Data pertaining to total phenols content given in Table 
1 indicate that there was a general decreasing trend in 
the total phenols content of dried arils during entire 
storage period. The overall effect of storage conditions 
(V), storage period (S) and packaging materials (T) on 
the total phenols content of dried arils revealed that 
after 12 months it decreased from 180.95 to 161.76 mg 
GAE/100 g, higher (174.14 mg GAE/100 g) was found 
in refrigerated storage conditions and lower (168.71 mg 
GAE/100 g) in ambient storage conditions. The higher 
(175.20 mg GAE/100 g) total phenols content was rec-
orded in dried arils packed in ALP with vacuum as com-
pared to gunny bags (166.78 mg GAE/100 g) while 
comparing the overall effect of packaging materials on 
total phenols content of dried arils. 
Total phenols content of dried arils decreased signifi-
cantly during storage which might be due to oxidation 
and hydrolytic degradation of bioactive compounds, 
including phenols (Kotsiou and Tasioula-Margari, 
2016). In the present study, dried arils stored under 
refrigerated conditions retained higher total phenols 
content which might be due to the slower rate of oxida-
tion reactions under low-temperature conditions. Prod-
uct packed in ALP with vacuum retained maximum 
total phenols which might be due to the better condi-
tions inside the pouch which restricted the moisture 
and oxygen movement inside the pouch and minimised 
the oxidative and hydrolytic changes of phenolic com-
pounds as compared to gunny bags. The decrease in 
total phenols content of dried arils of wild pomegranate 
fruit during storage has also been observed by Bhat et 
al. (2014) and Sharma and Thakur (2016). Further, 
they have observed the minimum losses of total phe-
nols in dried arils in ALP under refrigerated storage 
conditions as compared to PEP and thermoform trays. 
Total flavonoids 
An appraisal of data given in Table 2 revealed that dur-
ing entire storage, there was a general decreasing 
trend in total flavonoids content of dried arils prepared 
in mechanical cabinet drier. The total flavonoids con-
tent of dried arils exhibited a significant (p< 0.05) de-
crease from 40.60 to 32.66 mg QuE/100 g during stor-
age. Further, while comparing the overall effect of stor-
age conditions (V) it was found that maximum (37.89 
mg QuE /100 g) total flavonoids content was retained 
Fig. 1. Wild pomegranate fruits, extracted arils and mechanical cabinet dried arils. 
Fig. 2. Dried wild pomegranate arils packed in different packaging material (T1: Gunny bags, T2: Aluminium 
laminated pouches and T3: Aluminium laminated pouches with vacuum. 
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under refrigerated storage conditions as compared to 
ambient storage conditions (35.79 mg QuE/100 g). The 
overall effect of packaging materials (T) indicates that 
higher (39.10 mg QuE/100 g) total flavonoids content 
was retained in ALP with vacuum as compared to gun-
ny bag (34.18 mg QuE /100 g) during 12 months of 
storage period. 
The total flavonoids content of dried arils decreased 
significantly during storage which might be attributed to 
their oxidation process and their involvement in non-
enzymatic reactions. Dried arils stored under refrigerat-
ed conditions retained more total flavonoid content due 
V Ambient storage (Months) 
Mean 
Refrigerated storage (Months) 
Mean   S      
       T 
0 3 6 9 12 0 3 6 9 12 
T1 180.95 171.71 162.51 153.09 143.49 162.35 180.95 176.15 171.28 166.34 161.30 171.20 
T2 180.95 175.75 170.45 165.00 159.50 170.33 180.95 177.65 174.30 170.90 167.50 174.26 
T3 180.95 177.25 173.50 169.70 165.84 173.45 180.95 178.98 176.99 174.96 172.92 176.96 
Mean 180.95 174.90 168.82 162.60 156.28 
  
180.95 177.59 174.19 170.73 167.24 
  Mean 
(V) 
168.71 174.14 
T x S interaction Table CD(0.05) 
T 0 3 6 9 12 Mean (T) 
Storage period (S) 0.92 
Storage conditions (V) 0.58 
T1 180.95 173.93 166.90 159.72 152.40 166.78 Packaging material (T) 0.72 
T2 180.95 176.70 172.38 167.95 163.50 172.30 S×V 1.31 
T3 180.95 178.12 175.25 172.33 169.38 175.20 T×V 1.01 
Mean 
(S) 
180.95 176.25 171.51 166.67 161.76   
T×S 1.60 
V×S×T 2.26 
T1: Gunny bag, T2: Aluminium laminated pouch, T3: Aluminium laminated pouch with vacuum 
Table 1. Effect of storage on total phenols (mg GAE/100 g) of dried wild pomegranate arils prepared under mechanical 
cabinet drier.  
Table 2. Effect of storage on total flavonoids (mg QuE/100 g) of dried wild pomegranate arils prepared under  
mechanical cabinet drier. 
V Ambient storage (Months) 
Mean 
Refrigerated storage (Months) 
Mean S 
      T 
0 3 6 9 12 0 3 6 9 12 
T1 40.60 37.15 32.14 27.34 22.15 31.88 40.60 38.76 36.87 34.04 32.19 36.49 
T2 40.60 38.82 36.83 34.75 31.23 36.45 40.60 39.28 38.89 36.41 34.89 38.01 
T3 40.60 39.58 39.14 38.12 37.74 39.03 40.60 39.60 39.10 38.71 37.77 39.16 
Mean 40.60 38.52 36.04 33.40 30.37 
  
40.60 39.21 38.29 36.39 34.95 
  Mean 
(V) 
35.79 37.89 
T x S interaction Table CD(0.05) 
T 0 3 6 9 12 
Mean 
(T) 
Storage period (S) 0.31 
Storage conditions (V) 0.20 
T1 40.60 37.95 34.51 30.69 27.17 34.18 Packaging material (T) 0.24 
T2 40.60 39.05 37.86 35.58 33.06 37.23 S×V 0.45 
T3 40.60 39.59 39.12 38.42 37.75 39.10 T×V 0.34 
Mean 
(S) 
40.60 38.87 37.16 34.89 32.66   
T×S 0.55 
V×S×T 0.77 
T1: Gunny bag, T2: Aluminium laminated pouch, T3: Aluminium laminated pouch with vacuum 
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to the slower rate of oxidation reactions under low-
temperature conditions as the stability of flavonoids is 
highly temperature-dependent. Product packed in ALP 
with vacuum retained maximum total flavonoids which 
might be due to the better conditions inside the pouch 
which restricted the moisture and oxygen movement 
inside the pouch and minimised the oxidative changes 
of flavonoids as compared to gunny bags. The maxi-
mum rate of flavonoid degradation observed in gunny 
bags might be due to its poor barrier property to-
wards light which led to the photo-oxidation of flavo-
noids. The above results for decrease in total flavo-
V Ambient storage (Months) 
Mean 
Refrigerated storage (Months) 
Mean S 
    T 
0 3 6 9 12 0 3 6 9 12 
T1 61.23 56.15 54.42 51.02 47.95 54.15 61.23 59.45 59.01 58.12 56.41 58.84 
T2 61.23 59.75 58.94 57.85 56.40 58.83 61.23 60.40 59.89 59.12 58.41 59.81 
T3 61.23 60.40 59.92 59.00 58.45 59.80 61.23 60.75 60.23 59.75 59.15 60.22 
Mean 61.23 58.77 57.76 55.96 54.27 
  
61.23 60.20 59.71 59.00 57.99 
  Mean 
(V) 
57.60 59.63 
T x S interaction Table CD(0.05) 
T 0 3 6 9 12 
Mean 
(T) 
Storage period (S) 0.21 
Storage conditions (V) 0.13 
T1 61.23 57.80 56.72 54.57 52.18 56.50 Packaging material (T) 0.17 
T2 61.23 60.08 59.42 58.49 57.41 59.32 S×V 0.30 
T3 61.23 60.58 60.08 59.38 58.80 60.01 T×V 0.23 
Mean 
(S) 
61.23 59.48 58.74 57.48 56.13   
T×S 0.37 
V×S×T 0.52 
T1: Gunny bag, T2: Aluminium laminated pouch, T3: Aluminium laminated pouch with vacuum 
Table 3. Effect of storage on DPPH antioxidant activity (%) of dried wild pomegranate arils prepared under mechanical 
cabinet drier. 
V Ambient storage (Months) 
Mean 
Refrigerated storage (Months) 
Mean S 
     T 
0 3 6 9 12 0 3 6 9 12 
T1 22.25 19.00 17.45 16.08 15.12 17.98 22.25 20.70 20.01 19.75 19.11 20.36 
T2 22.25 21.05 20.31 19.35 18.47 20.29 22.25 21.74 21.50 21.15 20.82 21.49 
T3 22.25 22.11 21.90 21.52 21.24 21.80 22.25 22.22 22.10 21.80 21.45 21.96 
Mean 22.25 20.72 19.89 18.98 18.28 
  





T x S interaction Table CD(0.05) 
T 0 3 6 9 12 
Mean 
(T) 
Storage period (S) 0.21 
Storage conditions (V) 0.13 
T1 22.25 19.85 18.73 17.92 17.12 19.17 Packaging material (T) 0.16 
T2 22.25 21.40 20.91 20.25 19.65 20.89 S×V 0.30 
T3 22.25 22.17 22.00 21.66 21.35 21.88 T×V 0.23 
Mean 
(S) 
22.25 21.14 20.55 19.94 19.37   
T×S 0.37 
V×S×T 0.52 
T1: Gunny bag, T2: Aluminium laminated pouch, T3: Aluminium laminated pouch with vacuum 
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V Ambient storage (Months) 
Mean 
Refrigerated storage (Months) 
Mean  S 
      T 
0 3 6 9 12 0 3 6 9 12 
T1 34.60 31.10 29.30 27.52 25.60 29.62 34.60 34.20 33.76 33.28 32.75 33.72 
T2 34.60 33.75 32.80 32.29 31.35 32.96 34.60 34.40 34.17 33.92 33.66 34.15 
T3 34.60 34.20 33.96 33.42 32.98 33.83 34.60 34.47 34.33 34.19 34.04 34.33 
Mean 34.60 33.02 32.02 31.08 29.98 
  
34.60 34.36 34.09 33.80 33.48 
  Mean 
(V) 
32.14 34.06 
T x S interaction Table CD(0.05) 
T 0 3 6 9 12 
Mean 
(T) 
Storage period (S) 0.21 
Storage conditions (V) 0.13 
T1 34.60 32.65 31.53 30.40 29.18 31.67 Packaging material (T) 0.16 
T2 34.60 34.08 33.49 33.11 32.51 33.55 S×V 0.30 
T3 34.60 34.34 34.15 33.81 33.51 34.08 T×V 0.23 
Mean 
(S) 
34.60 33.69 33.05 32.44 31.73   
T×S 0.36 
V×S×T 0.51 
T1: Gunny bag, T2: Aluminium laminated pouch, T3: Aluminium laminated pouch with vacuum 
Table 5. Effect of storage on FRAP (μM Fe2+/100 g) of dried wild pomegranate arils prepared under mechanical cabinet 
drier. 
Table 6. Effect of storage on reducing power (absorbance at 700 nm) of dried wild pomegranate arils prepared under 
mechanical cabinet drier. 
V Ambient storage (Months) 
Mean 
Refrigerated storage (Months) 
Mean S 
     T 
0 3 6 9 12 0 3 6 9 12 
T1 0.610 0.482 0.450 0.414 0.373 0.466 0.610 0.550 0.545 0.541 0.505 0.550 
T2 0.610 0.568 0.552 0.523 0.502 0.551 0.610 0.595 0.588 0.578 0.569 0.588 
T3 0.610 0.603 0.594 0.585 0.580 0.594 0.610 0.608 0.605 0.601 0.596 0.604 
Mean 0.610 0.551 0.532 0.507 0.485 
  
0.610 0.584 0.579 0.573 0.557 
  Mean 
(V) 
0.537 0.581 
T x S interaction Table CD(0.05) 
T 0 3 6 9 12 
Mean 
(T) 
Storage period (S) 0.03 
Storage conditions (V) 0.01 
T1 0.610 0.516 0.498 0.478 0.439 0.508 Packaging material (T) 0.02 
T2 0.610 0.582 0.570 0.551 0.536 0.570 S×V NS 
T3 0.610 0.606 0.600 0.593 0.588 0.599 T×V 0.03 
Mean 
(S) 
0.610 0.568 0.556 0.540 0.521   
T×S 0.05 
V×S×T NS 
T1: Gunny bag, T2: Aluminium laminated pouch, T3: Aluminium laminated pouch with vacuum 
noids during storage are in conformity with the find-
ings of Sonawane and Arya (2015) in dried Jambhul 
pulp. 
Antioxidant characteristics 
Data in Table 3 elucidated that the DPPH antioxidant 
activity of dried arils prepared in mechanical cabinet 
drier decreased significantly during the entire storage 
period. The antioxidant activity of dried arils prepared in 
mechanical cabinet drier decreased from 61.23 to 
56.13 per cent. The lower (57.60%) and higher 
(59.63%) antioxidant activities were found in dried arils 
stored under ambient and refrigerated storage condi-
tions, respectively. The overall effect of packaging ma-
terial (T) revealed that maximum (60.01%) antioxidant 
activity of dried arils was found in ALP with vacuum as 
compared gunny bags (56.50%). An appraisal of data 
(Table 4) revealed that there was a general decreasing 
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trend in the metal chelating activity of dried arils during 
storage. The overall effect of storage period (S) re-
vealed that metal chelating activity decreased from 
22.25 to 19.37 per cent during storage. Further, while 
comparing the overall effect of storage conditions (V) it 
was found that maximum (21.27%) metal chelating ac-
tivity was retained under refrigerated storage conditions 
as compared to ambient (20.02%). The overall effect of 
packaging material (T) indicated that maximum 
(21.88%) metal chelating activity was found in ALP with 
vacuum as compared to gunny bags (19.17%) after 12 
months of storage period. 
Table 5 revealed that during storage, there was a gen-
eral decrease in FRAP of dried arils prepared in me-
chanical cabinet drier. The overall effect of storage pe-
riod (S), storage conditions (V), and packaging material 
(T) on FRAP of dried arils showed that it decreased 
from 34.60 to 31.73 μM Fe2+/100 g and retained higher 
(34.06 μM Fe2+/100 g) in refrigerated conditions and 
lower (32.14 μM Fe2+/100 g) in ambient storage condi-
tions. The higher (34.08 μM Fe2+/100 g) FRAP was 
retained in ALP with vacuum as compared to gunny 
bags (31.67 μM Fe2+/100 g). An appraisal of data given 
in Table 6 revealed that there was a general decreas-
ing trend in reducing the power of dried arils during the 
entire storage period of 12 months. The overall effect of 
storage period (S) reveals that reducing power in terms 
of absorbance decreased from 0.610 to 0.521 during 
storage. Further, while comparing the overall effect of 
storage conditions (V) it was found that higher (0.581) 
reducing power was found under refrigerated storage 
conditions as compared to ambient (0.537) storage 
conditions. The overall effect of packaging materials (T) 
indicates that maximum (0.599) reducing power was 
retained in ALP with vacuum as compared to gunny 
bags (0.508). 
During storage period of 12 months DPPH antioxidant 
activity, metal chelating activity, FRAP and reducing the 
power of dried arils decreased significantly (p< 0.05) 
which might be due to the degradation of its chemical 
characteristics like ascorbic acid, total phenols, flavo-
noids and anthocyanins and other reason could be the 
non-enzymatic browning reactions. The loss for above 
characteristics was lower in the dried arils stored under 
refrigerated temperature condition as compared to am-
bient which might be due to the slower rates of degra-
dation of various antioxidant compounds present in the 
product which helped in the retention of higher antioxi-
dant activity. The product packed in ALP with vacuum 
has retained higher antioxidant characteristics which 
might be due to the better conditions inside the pouch 
because of restricted moisture and oxygen movement 
inside the pouch and minimized the oxidative changes 
of antioxidant compounds as compared to gunny bags. 
In the case of gunny bags, the diffusion of gases and 
moisture is supposed to be a deleterious factor, which 
causes the most significant decrease in the antioxidant 
characteristics (Ergun et al., 2010). With the diffusion of 
oxygen inside the package, the concentration starts 
building up with storage and consequently, it starts the 
degradation of polyphenolic compounds and secondary 
metabolites (Mir et al., 2015). The decrease in antioxi-
dant activity during storage of dried carrot roundels 
packed in ALP stored under ambient and refrigerated 
temperature conditions has also been observed by Ku-
mar et al. (2020). A slight decrease in the metal chelat-
ing activity of candy prepared from quince fruit packed 
in polyethylene pouch, laminate and the plastic jar has 
also been observed by Mir et al. (2015). Muzzaffar et 
al. (2016) have also observed a decrease in FRAP and 
reducing the power of candy prepared from pumpkin 
stored under ambient temperature conditions. 
Conclusion 
The present study concluded that during 12 months of 
the storage period, the maximum total phenols, flavo-
noids and antioxidant characteristics of dried wild pom-
egranate (Punica granatum L.) arils were retained in 
aluminium laminated pouches with a vacuum which 
were stored under refrigerated storage conditions as 
compared to ALP and gunny bags. The maximum loss-
es in the above quality characteristics of dried arils 
were observed in gunny bags at ambient temperature. 
The advanced packaging techniques like vacuum pack-
aging retained higher total phenols, flavonoids and anti-
oxidant activity characteristics during storage with re-
spect to aluminium laminated pouch or traditional pack-
aging i.e. gunny bags.  
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